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l e 1 

”*» daeignir^* not! building of odoayact© smr.Sl4.Citm «*’iic\dl*i.* i. «•: >f 
Shot najor fnrobianu fciir.fc £«cqd Cte nuciarc industry tndey* 1' cons it te u- 
ddllly ci? Che Ixfe'un tedjr to tvm o a radiotiw twtacsd and tk* t «dh •>£ 
AiSCtoiapC in'erootion Co doteirwtea a prodaci Jiafe ailrxA&Nlo cJoae raLo f 
Wva . • a cl ,y of ou 4M Id deal na c« ftXiva* d« is s«» 

in rsasaivo radiation ubialda far newt reactors, ort&Mii land urlfcs 
fw loot t«d arcao, surface and eutaurfhoo oMp propulsion unit®, and tho 
apj licotlona of txieloar power in apace have painted out fete neoonalty * m 
fete d-valepnent of iaao taa**«lvo si deriding* 

of tte dbtai&icfj rcwe-jrdi of tte past las been cccncpii *!wd * it!? 
colltentaa, ocmocaaertjBtie radiation sources* Tk is typ* of 'ifcudy certain*? 
is lr?«»taRt in c!» dcvclc^ssnnl: of tlaosioo and in the stud? of the energy 
tSopendono© '*£ «hialdi«g affectivace* •» iVaasvas:, «£«** one «mmr4mm » 

■rtrnuc’y ones? less radiation ap#ct«t» tltx is «c£ttod by a nuclear tuaefcov., 
it in net difficult to realise fcte ovur-siogjli^ic. ci u of mcli atrsdioa in 
ukie Idii * deeign work* 

Iowa ■ tote Unites re lty*» USf.» 10 ta&etor i oqtj&ppod vifcti a striUeld car-h 
facility, TMLa facility provides a strong oouroa of ganewi? and fcterwal 
Routmrts th t r c ipeproetintative 06 radiation ftw a thcmal reactor. Its 
iratr jactation Incltsdo* datectoro to weosure ©acx» end nautroa radi.tiaa, 
"lc- perpetro of tM> inventin' tims vs* fco wardne the s'd 'id ta& &eil» 
Ifcy find t i dofcass&ne it? afiectivcncm as c *.a •.« tarsi* •*, f iMraH-u. ion* 
specifically, it was desired to dafcoiaiao fcte t-ana level ae a 

ftf^cfcicn of position In thm fat'd: nd reactor power. 



‘u *s.Ji.tlen it ooc 



desired to «san4n© the *jor. -a epectrun or vw *• tioa vith and r '«• 



actor poster. 



3 



II* tJV.~-KT , CV%( ' 

A search off tt «2 literature revealed Cher© are three cajor shield tank 
facilities eurresstly in operation, namely the Lid Tank -Molding eility, 
tfce Guile i Molding feactor, and the shielding. m t £!kj ?att»U© as&atch 
faactor, "lio first two ad lit tee are located at Oak idge National Lab- 
oratory end the third install, tine is at the Pattella Lmori&l Institute, 

Of these throe ittstai lotions, only eh© Lid aci lity uses a oeintillition 
detector lor game radiation t^atttive»an&*« 

fed? <1) describes the Lid Tank facility jsM its instnaaeatation. An 
anthracene crystal was used with & scintillation detector to tsaasure the 
,ama l*v©i in the tank. The current froa the phofcocathod© uus macuvod 
with © oeriiiVdtcmtic ©iectr:*aoter, calibrated t > read the doso rate direct- 
ly in (sr/hr* A standardised radiusa coerce was ured f -r this calibration* 
"rice C6) discuses dostaetty applications of sc Inti l let ion d toctore, 

Horgsn <55 gives a detailed description of the battel la shielding area. 
In his report, ell of the inettumantattmt is described, facia 'tag td*s 
fission chfnber used for gertaa doeinetry* 

Casper (2) canpares cantor line jpswKte end neutron f lira eaas^Fewmts in 
fell© Bulk Melding P. •actor with those predicted by three available computer 
pr gran©, ^lotc of the results end d«triU of the prograMC arc given in 
hie report. 

The throe installations described in the literature very n . L lly frora 
tha CTK-10 facility to cine, geaaotiy, eKiatar.ee of fission plataa, and the 
distance frora the source, Ca this basis, it was not objected tbu.t dose 
rates or ';anr» spectra sfoetd correspond to those eoneidersd in this In- 
vestigation, 
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■ '"ety (7) 1 j lit*® only vtwiou* tnwefciottor to c’o cstfserl: ita? -te 
In L'<v low# fc-.fca University e';ia!-J tank iwef.M&?« X(s M<rf Ualtad 

t t sort .1 i .at !ww* < . sc! tli i not ocsnsiUor t*> g '©eft* t- .t » % uUU ;io a 
tteslwi sr© Gweilsl*!® in t".jo litoreturo far t.v ,am -veeftsu© Stem 
Cm i fission of U #!sierjxihftic (4) - ivco ; -»*1 cavn^y- e ©£ ids 

o» ectral jaaascvcraacilQ » Ikswewsr* ’’’hose <!at ,-ro txst V ■fieial for direct 
o«P^S6or witls fct« ■■■gnxxt ...u«t3MK in t!» chi old t.»4s, ©ftioa it . Irsfc '.*ist 
jvi. « fcnr «v*h 3?j £t of >*.% ‘sifco honors middL*; -to tank* 



m. Me c.< i' 1 »« ■. 

It wobM be Mfbly <ksetri Me t » £ive fe! , . a. t« rodi tier levat ■ ai 
ly it its ©f tat/lnr* JS4« could be scone* U !ad fcy no. a- i ; f «u r* *fc 
rrr« a scintillation detect* r vt m «£-.• bee* '-t -Ms ftii ., » 

inotr.r. ntattan dooa not eKi**t t “hi.** udUity. Au an alt* Tk-.tivo . peosdL, 
it U4o elr«r,bfc ttwfc fMWifeisjia tbs sdotiiletim detect- r*scai' - tv .! <c«tioa 
c-wW to caUtssftod assist a otcn&SJaJ Co^ 5 source fc> ioate <?*s t> w/*ir ... - 
tis femes aKl*cia$ In tbs tank# r 'o rot** aocti an or -\xo-ii ■ it o» It is 
mooaeeey to doteesiee a roF^ostjrJUtivo energy vsiae > t tl.u forms In t%: 
fcatito As noutioaed ! previously* febc literature dives data i • tte. soo«^. el 
»jr/ s wes t'«*rvl Keeton «£ jj 233 # tfcfotia; *fc< •>, .a mis in t a. u# i; 

Iites fa© od fchreit/i t<w «sit fcasafe, ti* • **a?>hi?,© tlomal duct, .«»•! t.ia aluey* 

* ‘un-s-lace window before ireedtotog fctiis facility# fcixr tV values in tbe 
tiSCKtntaro plica! .lo fcn &NLs ptsoklses, '..©evuoo >! the HW ♦ssriswo 

rt? CU* - absorptim coefficient, it urn l« 3 fod tb •> V-\ value* .. < CM co* 
«#£iei -it ts&Kffc indicate & vo^emm^tiv^ valor- ? -tr tt ■ • * 

i'osii-jRSeUy dsteeeiaed nose stoo»tptim coa'£i*ioafca aeaou-od in t Ms is, *»• 
fci'jeCioo indicates garsm cnereine t!vl ran. .0 \xm 2& to 3 " v* 

atjniois3i:ja2 ooutreo sotxaesisadl in t'” terfe* s otw at •• o.*a< • cionfc 

of! *V'iKE3 -axtfipt wso obSuinoda to® tbe <J-C& li-'fcod in <*V'xHfc«S» (3>* t 4© 
Mtoiv norseopood tt> a twso afcsrssptiOR coa£« iciertt of « <»11S« t«d 0»K ; 

•*kx- r.ir-’tJt'ic jc-msy, fat- le e s of fc ? sfs aoett^? vshic t a 1 . . 

?«ina ' jl'© fair , oade «ny mllbtstiiM teed or t ■ . £*wr<‘oti8 t ; *$■■* 
ttmo ■!-; hly pi seicmbM, M aliitien* it vwW tor/e t-» be a* **ied t *t t' o 

seidti list ion dstoadsw tie*l 'do oocjd oip' , tSng e fioieeoy *' t- ... s • 1 in 
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tf m eat*' o» f y fcto source. t tM» K *‘o» it v» u o ■ Cv «vc all 
^arana teCcr©itie» in ta w wB of qua or its mmt&ts&l «-*&t :r>xsrt* 

radi^.'wnr.l count* m -otJe v r aadi of ti«/< S3 pmcles l^notad j* option* 
in fel- tarfe# jtiat to seek sun. A tochj^* -nd *jjactrj» v«i# rcxrrdcd jrior 
to atfBfc run in which spectral, d-.ta wore t • t« colioctod. ’"vc. ?3* two 
mnfeiss uris^j uliic's tba O/^crir -f •.•'tat drts ware heir., ©oileetod, tl». todfe- 
rrr<sa3 woo £ «od to to costart, p ovidloQ tto react r p-«or vaa noArtatinad 
at: «r foies** 10 watte .<2*3 fcl*. msec.'** cot*© vmz p mlttcxl t oocl a • inlay** 
of IS twors bafcwecR runs, UirUl the ported of tin* traweeti *a£*.luts one 10*4' 
run was wv*c, typtextin- tety t«*> ooda wm i*out4.re«l i* • allow the todttprHind 
to *^*-i»ach its initial value, isco tto posj- a of t£*A« IttvmtL ■ .tats. w-at 
to ©aMssbao tbs ©s^oritaertal facility# tbo bod^t • -sd value?® %nxm not seb- 
tractol Stm t> ° noostm*! csjnfci>i3 rates. C&iXta i*iy lh - totfrTujad #*•*■* 
fmw tto long* lived rissi-.^a fr. .juv.tfs will to pmjest in a It •*. ■ctirx t si 
wafe, - d ttorcC -, re m< t to considered* At p mt t-vols o.' l.f- .«*Lts «*3 
’si ,!aer, chat* tw ri hguiawd value© I ecus* inMpHt ioenfe, even i r c \cldcnesi. 
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r*. .,tr . - 

■”!» "TTSl-lO coneCor at tc**B Sato fJnivotafty hcM & 5 tt ry ft ;y It 
St M <t oMold tarfv frjc£liLy iocetod m fc!» t vrt’ end t'w react* ;♦ so 
r.-*3f >tt«® pomes £rr t!a© react or ease fc £*•* tori. via t * 2* ft: by 2*. ft 
by :>'« t lnny; skiald t v i* Orct, 1** dost is cot**- ♦'* -! ••i.rsi, •••^.rrc 

. loda of ■-■’dcZi ,co fra the water *.i alu.- jca*; t<&- 

wfcMtew «s Jo vatctr*dect lo&arCaca* The base o' t m vfnel •< Is 9*&n» V-vs 
tiia hnttora at C1*j tank. An instruct brid^ ©peae f of its tank 

and liolde the- drive aw&iiaiM ®er a 4-in, <3$ a • ter mlim&xsm probe. 'lm 
brack*. 't on tbit botfccw of tJus fRnba p rovidea f -v attache junt of rod&'wtlOHi 
dot«ctjr*rf>. T*si» arts^ouont piwittoe for t*ova> at to ail tiwrr* directions* 
olfc’rw&fc no pnwiataos are «aat£o £ r rotation of t’so pwobo. fccvl tapes fc* 
fcac**f*S t* Co trucSus of fcho t*rWga and on fcl«« prnba pzwic* a eootJiak.tr 
oysttcr . r 1< »sr£lfl4Ml9Mi of positions in t,!*: tank, of tank and 

fcl» flHKNNtat 1 w14-q re ©he*;« in ’ Ijare l* A ernes -tetiao of tfm tail 
md ranctor e~r<a ese dtoutt 4a ~i';are 2, £»•*• w*dcb the tal..fcivo position of 
tVt fcarlt and etna reactor cars my to soon. 

yiuilllt* activated o-xliuD iodide crystalo tm u»od with oclc&i l lotion 
doteec«K9 t’l noaaura else rnaraa rtdirtion is the tanli. 1 Radiation Counter 
J/dotecoriac octet! l lotion detector* aodol HOC#* eat trod u t<* our© the 
gma cc Che- protlca&orreed positions in t!?o basic. * .so dec ct >sr > act em- 
iMritaod I© pleads lam M i rj iw wr» t* car* bo ooert in 'i^ura 2, Mo oieo 

tries l e-«n-3&.«sCions to t‘* detector were oate thttedi a IS it 21? 4' ie tuVo* 
kinoes tU* || <J8 detector csw aofe to t»od with a radiation analyser* all 
spectral «&&» w>vwe orllected with a Tucloar iSiicmga scintiU^ic® -i t* .* tr, 
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*- ’f ■ 2. ” -10 i&nW San I: facility vitti it; srjsawofc t-rtUia* 
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dntlUatim detector at&adxK'. to tto tasttunant tae&dce 
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txxicl 0 * 55 # 

An eltxtinus red and leas device was a\ 3 t» bold otandardlaod Co&* 
source 40 ci fsuta the detect. r« ”fcls ©rrisagcr ,-nt ms used fcs dxsck *.!•« »• 
psodsefMlifcy to Clio electronic e^aotinj. circuit, *nie - tend- -id on * as 

ards at a eutoer'jad depth of 1^0 cp c> *•. autre & low hadk£,r<*iod. 

The pulceo fmta the scintillation detector® were re. ,i tewd on & 

tuclmr CfetCRgo uitr -.sealer, model V)2A-> , The resolution time for this 
eat lor is one nicrooacard. 71*6 asKtcurs einnt leg ret© is 1*7 x II* as, 

TTj© Nuclear Chicago radiation analyser, tsodei If 1C, «& used to ln*ec- 
fcig&ts tins f.arw* spectra, This iaatv.mmt is -oiy ovspetible with tee 't?5 
octet i i let ion detector* 

The ©eater or4 the dstsstor wax© permitted to wmr up £<*t t least n© 
ho ur prior tn each run. ‘"©fore the exints for the inweofeto. eioci wars begun, 
a BaMMAwd sent was ads. The bachf,to«ind was ecumtad at «»ih of tie TS r r«» 
desi emoted locutions t .r 4*nd the tank* The re et ec t..as hr j he to t*«2 desig- 
nated power, and the counts wot* not recorded until three eunaecu'ive e-unto 
at f*e first position shoted m increase in else c-unt inj rote, TStis j- re- 
tention was taken to assure that tie reset". r fr.d readied steady tr’o con- 
ditions prior to storting tlie ertaato* All ©ousts eomuspooding t cos power 
setting were aside during the sane run. t> eliminate loo^wiftaBwa in watch- 
ing reactor power with previous values. Complete run*; we « made >fc 0*1, 
l»0, end It watt©, t ‘edified sum* wore t w de at 0*^*5 and l*U wests t 1 w i..y 
©owe of tts# results obtained frxs t'm a**pl -fc« rune, urinj rha xlli'i^l 
runs, only « few position© to the tael wore surm-yad* 

The radtotten analyser ■•© pemitted t- wart. «;* for a *«&>- cf IS 
Vxirs prior t» nch r.m, tod^ round wtuc cacd.ed •*!«: t **eh run ■- S3 
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etaodcrd r.ra wa« nad© t j> ehec* reproducibility T t'* c *untitt circu 
Ait read In c oorroct-xwiding £ -tie {xsw»r lav* 1 were xle ’rirt-j th * ;jo 
ran, T’xs xadi tlaa &mly%iv was atoo ’ardi rJ vj&lnc* a C«*3? r xct, 
The base level scale corresponded £ ctner'jios t * 0 to 2 *'«v ? i tb & 
wind >u width of ICO k*v* All ©.wts i ore cv^do £ -r t nits* 



**» 
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v* f ir cr ri* : o r>t . 0 . inn 

A, Centerline '"axm ? e&svstwonfea 

tee ulnuta counts vo.e sacd® at 15 c iactw sente al- j the te^etric 
crater line of the fcterssal duct wtedw. Th-use data era featel ted In *'«./!« 

I and plotted in Figures 4 «id 3, 

FI "tiro 4 indicates the radiation level dioinlshee cspooaftiaiiy «t 
the distance is increased I xttai e ew fete window surface ate the detector* 

This is in ajprawweot. vlth cad,# tin;; fcbenrine. The lime dram in figure 4 
vow fitted to the data points with a least equnreo fit. Tito meau cfceatp* 
tion coefficients were dofcevtainod t- to 0*0444, 0,0444, 0*0423, 0*0403, and 
0*OSi'4 a»*/| pe £‘>r reactor pMe love is of 0 * 05 , c,l, 1,0, 5,0, and 10 wet Mi, 
respectively, Crodateia Cl) Ii*fe® 0.0403 and 0*0336 ca£/>P a© tte «;• .1- 
sorpfel.se* coeff ideate for a collior-tod fctm of arxioerwr^otf c it*refe with 
©ncroi 3 of 2 end 3 rev, respectively, 

Free Figure 4, the linear apj twti. • it tea or the seri^ied plot $&& a fee 
be taeras satisfactory at the Uirher power level®. It is a ■ ©feed tte 6 this 
Is due to iMvaei effect of bscfcr^owNi and tbe tetter eteti t cs 

at the higher ctsunfcing rates* The Isocost • tsl crap*: aay explain tie Higher 
ret4£n.;,s t the 5 m po; ition mi fete 0,05 0*1 ? afet runs, 'vstvi.-'l ’ed 

values tefeen tffm ^icare 4 iadicufce tha c^untinj sites ;.t fete wind w r «r- 
fee® re 1*36 x 10®* 5,30 a 10®, and 0*30 k 10& ape f -r power levels . 1,0, 
5,0, rand 10 rxtts, respectively, 

^ipire 5 is a I ev» plot of fete vari* tion in o .ait r>tn with tv ,ct r 
power £-«r CPnCerliwi pp'.itieoa 65, ?0, 95, se*1 110 *» £mc- fete Vhe 

«*et»-al equation for fete lines In this pl-t to 

Cl) 



enmfe rafeo « K Creccfe -r pesaer) 0 * 
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r<:,guro *>, Ctorra taZmsstty ao a ZvsxXim of ©ORt^rUm df^iscsDrot 
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DISTANCE FROM THERMAL DUCT WINDOW (cm) 




i j. 



Conner lino £yrm tefcortnifcy as a o C reactor pouov 



COUNT RATE (cpm x I O’ 
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REACTOR POWER (WATTS) 



The values of n were tivteredtiad fr»y a least at .4 res fit t * bo n .9?2, ."79, 

0,970, end 0*909 £ >r t>- 65, 80, 95, v«| 11 css itiors, t- ctivcly* 

lace fci- values of n ,re r*vriy et|u 1 t me, tlv> cantor Una c anting 
rate is u^sr-rips' eiy a linear unction of reactor pt*#er* The value f 
K is a function of position* 

r T>ly centerline position® havlny d.ta for ell five power levels 
t »tod eta lotted In i, ura 5* "'he m *•« relationship seen® to hold tor 
all c ntcr line porlfcioris, alttuou h only deta £>r feur positions are j lot- 
ted in tli fi •uro, 

"'he reactor In tra-senta ware t! *nly mtlvd used t tlafceifine t 5 *. o - 
Matin* por,cr level, A cheek of the reproducibility of counting r:tce ■ 5: 
the ©a®e power level on two dlfff* anfc day- , resulted in v,vrlat lone in ttse 
order •£ aagnitod© £ the tfcandtrd deviation af t1*e e.-unt rat®. If tie run 
de*i Ti tod 1,0 w its vos actually wade at 1,05 watts, 1 d t!< 5 watt run at 

4,9 watts, thin mil aid its axpLalalng why *1 devi- tioa exceeded 

the uand&sd deviation £cr Use count rc.to £nr the o ter- runs . It is felt 
fc’sat each v rl blocs a*® po-'Slblo and *ny 1*3 duo to «orli devi- tiona irrss 
linacrity of the rarxE -r inRtrunentution. 

f. Lateral and Vertical ’Y-ri.-ti -n of Ocria Intensity 
tn this portion of t&e invest 1 aticn, it as desired t. dateraino Ism; 
tbs radiation varied i ‘totally octd vertically crocs fct« -*£nd *j, It 

w&s .1 c desired t ' exarlm t! ef " ecfc o£ react r power n this di*tri J ution* 
TIms data col loeted in Site lateral diroeli- si arcs tabulated in -.bit. 2 
eod plotted in ‘irate • All data van® n r llaod --.Inst tl* centerline 
CfHmi rate for a -sc of plottir% It iheuld be noted t' t t:f - -s ta vc«e 
collected »t 5, 50, and 93 cn fr'- t;*s vivtdtv for 0.1, 1,0, -d 10 watts, 
respectively. TM* pc’ritted euf htfh eauntin* over the 
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oRClr© Isxtsvc il distance to provide the dtoeired accuracy, 

xaaitt tiott of the data iaJicr.tcd tint t*i y were chtmly e^ptwrJL-v* cd 
by a oc.'tn® curve for t’s* west eld© V t!ei winter but not on the ea t tide* 

A study of t!w rooctn* oonatr’ctfoo detail© revealed tfc t two control rods 
tiro located between the oofs owl tim t atilt, positional ajww^riealiy with 
respect to the core centerline. "1 so rod on the west side is tijo rwwber 1 
u«uety rtxl, wtsi io fcbe © Mb rod in located cm t*m east eida of the canter- 
line* Duties normal eparcit&iocui the vafaty rod is eroplefcely ramovnd frera 
the cose, while fcl» sMrt rod was only diepiacod a email enMI« ThS* is 
believed to be the reason for the naa-sytwwtry in those data, this is prob- 
ably duo to both the £lm depmseeion at tlx 1 ; ©Mia rod and the physical “bidd- 
ing effect of the rod Itwll, T!» i— »ii draws in "l/'uro 6 ere costae e uf »« i 
r^HBMMWted ty the general equation 

y *s ©pc V :/2a« 2 

Tf*c values of a ware dotttmteux! to be 70, £3, arid 30 os ‘or 0*1, 1* » a * 

13 watts, roeyectively* Those values were dUrsso toed tf e le r>f sejaar 3 fit 
applied to tl» data collected to the woot oC t, center Una, wNdh corros- 
ponds to tlw rijtb side o£ 'blnxra 6, The normliased entasis. rate, co* H resm«d- 
in& to 57 cm acute of the oaefeeirlim, begins to of “toads O* sane main© dis- 
tribution, since tbs e? 'nets of tm s’ la rod are dir-lrtiahxl > ft thla petition* 
"von with the e»U devi tie© in tlas eys i»ftry, it i' Colt tlafc the tat- 
oral distribution t£ the game intonsity is «l«aely *%*pSTjrir* ted ly * eooine 
curve, It la mssyteetad that this wett 1 teriufcieti Iso to tl shit- rod dll 
probably be iocs Isepertosofc than ether ©‘port * atai \ ^rnr.otcr© in , . ty system 
that my fee irsveetl .afcod in thkn facility* 

The data an Heated in tbs vertical direction acros* the face ot- t?so 
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TeLla 2. .3!^rit3£K3i'aI Af4 nr Literal Irifc 
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NORMALIZED COUNT RATE 
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window nr© tabul .ted Its * y V.Ma 3 and plottad in ins m 7. --ain ail d'ta 
were unrealised ageiwt th« centerlim crent r-’le, fch '% * taneas £*wa 
the window x-^re 5, SO, and 05 css Cor the thro© pee** ievois. 

Ibtt data points in r i;^ire 7 shew a definite lac!: of *y> airy *tb 
respect fee fclvs cento? lino -C t! v n'ndn*?} the CTOSfc tv.te Ido; rwr'-edlv re- 
duced near the bet to* of the tank* The only nan-eyretrieei /eoesetry in 
the vertical direction apparent free ti» r ccfc^r cm ♦’•true!: ion details is 
tho concrete tank bottom. The effect of this noo-oy 5©try *vt«i cmpecteril to 
increase a# tie distance between* the wind** >nd th detect --r was increased. 
The data in i' uro 7 irslicate the inverse to * o true. he t*r est davt ti r >n 
£rmr ayrmtry ©ccured in the 0.1 watt run, switch vm no .ou rod clo et - tf> 
window, r Ki this basis, it is etif, ♦'©stood that the wtm»*yr •"•try in the ver- 
tical distributions of tho c unt rate is duo to a lac!: »£ oy etiry of Use 
carare i^ld with reej>eet tt the virxkw cente? lino* ""1 is nay fee due to cither 
a displseacent of t!< fuel asaenl lies or a non- sync tri cat distvilhstion of 
fi si n • redacts in fc! fuel plates. 

T ho data points above the eoKteillne ♦>£ the window cry be i rasli* .ed 
ty a easts* cu vc« ‘be curve* in 1 ure 7 are cosine curves repuosen <sd ly 
the f*encral elution 

y « a i tt a/2 , CD) 

whore the values of b were dotimuined fey a lor«. t squ roe fit t Zb* i-ta 
points a> >v« tit© centerline, On tM* li&Gi , the valtv 1 >f h &r© 77, 7, - d 
l 3 ft 0.1, 1,0, «d 10 watts, rocroctivoiy, 

future t ©tine in thi« ocitlty, a vc tied ©vi it v di* ttolbuti*. oi 
C© -a intensity across tU rimtnw would fee hi My «$u stiocetlo. If die 

eseuep Cion lo nsde, It: eu -t fee rseweberod fclvfc tltf intensities ■>« Lvjr?^ .liy 



Tebio 3. d ia f«r vertical inteweii-y v ri^rlosi 
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NORMALIZED COUNT RATE 
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DISTANCE ABOVE WINDOW CENTER LINE (cm) 



31 



reduced near tfee fottcta of toe tank* 

C. f'w a rtpecbvel Analysis 

H» radiation analywsr was used to dotcr-niae th vaxi .ti cj i . tl*- 
sa-jm «ppctrun vitfc reactor power «fc - center!!* a j aitiec . 5 a- fpr. tl-e 
therm 1 duct window, “lie sj at vmh m* analysed between 0 ai«J 2,0 t. v with 
a w led** width 1 <5 feev, Th* decieier* U* tm- *ti ■ it* Mil ; ,rtioej c- t’» 
epectrjfs vat based on t-l*s fact tlv.t iro than ten or coot £ t’ws total 
pffMM counted were wore enernetlc then 2 I'tsv, Tfr* eeaio <ae fc?ie arulysnt 
we a calibrated prior to c^.eh run vtth a Cs^ source, It is k»*«n tl .u the 
error l spectral energy netiour eneuta inert* see away ‘ r*x. tbo call 1 c-tiun 
point, thus ranking the absolute? valM >£ t*« ot^vsy sc.-le * --te 

at the* end points. 

The ’ate tabu l *®d in table 4 corresponds to react r p^wero .1, 

1*0, and 10 setts* Tfcnee tlafca wc out ilieod by the c unt-irv r-’to *5 the 
lowest energy Interval and plotted in fi^re 8, TlUo figure ir.dier f » cl * •» 
arteenent for all three power levels. It its noted fch-t olth-wiph -A* <•’■ ta 
point* for all throe power settle; s are nearly actual, C>-?*« 1- a tend** cry 
for the* C-OMting rate® cmrMpjndlng to tlse '*£• •» . per oi levels t ■ t« • li hfc« 
ty increased. Tlx*** io a esrpl&to l»c!. of dfer.y eee e r Utltf { <«ali in fclwee 
d «ta, 

r«-'Ctral d ta were !•« coll cted for tw oftlwt* • Iona * t'« t • Li% 

on tt*o cant *;r lino, 5 en £r ■« t-N* ■ ittl * • cX . few e r 0,1 vt i; 7 cn 

east of the canterline, 65 era Inara fc!«: winds* •£ If) watte, "Jtiew* •' tu ar* 
"iven in ’ able S and « vo «. lotted its 'i lire ’ , 

The data correef^ndins to the 5 cu«Q«i i «ttc r:r. dr . t v . 1 1 • i« 
frets the othor Jj.cctw.1 data plotted, altb* ri$h tb ■■ ; .tctal h* < ’ U< 
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T &h%& '* dat& £n* |'.jyor v r! ,ti«j 
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Tdhio £« (cot'tinuad) 
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T«|j|e 4* Cmr,t£t5iu«35 



( *b £•; tt« vti*.;?-'? 65 - > 



" « *3G 

r rr-y 
C i v> 



n 4r-fc vat a 



tas'xii-tJ 

<r -vJUCioo 



!®tt»ct>»r passer: 


10 «a?.fcsj ncvnjclissin: entot *,efcm 


'it'-'',' * «|T;, 


»,• •» 


t.arMO 


. 3 


0*130 


io 


<V 137 


0,250 


o.r 146 


O.o« ? ** 


1 *350 


r,--o,3 


0. *.'044 


0,450 


P.04-136 


, 033 


fV30 


€.'■3-03 


. ‘jf-36 


0,650 


0,*W4 


0. C«2J. 


0.750 


0*01764 




0.050 


0.01477 


. tot: 


©.•*30 


0*01273 


. <017 


1, *-50 


0,011' .. 


. 016 


l,VO 


0,>\*'62 


,*<X) 15 


1.-250 


C* ■ 'SI* 


.... *1 


1.330 


0,'WVEJl 


/ X-13 


1,430 


C'V 0733 


V<«13 


1,530 


V- V.a 


. • 12 


1.630 


0.00611 


. '012 


1,730 


* KSC 2 


o. cu 


1.S9B 


CyX 5 543 


.■ m 


« 


0# .OWl 


ft, -HO 


2,’ fSO 


0 .r« *-'03 


. 10 



35 



Table 5» ’ c^virstiital -i; ectral elute f *z j*o ~tie?o v*rl*^ioo 
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.'igura ! , v**ia or 'jtrja variation w£t!s roccto? jssksst and tank paottiao 



NORMALIZED COUNT RATE 
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e*tve v* „ Sood rly tt-. c. It a» n ted t’nt altl* t c .»• • £*• 
rate ' fcJ^ 10 v«£t. run U ! bsi di--ir»ljho l"» a _ et r 2 ly dl 

t e c nt^r 37 ok frar fcfw* cn^tarUna, tt» nor • 11 .• d ta ^oir’s tc *. 

nearly identical* It w.M eor lb .t t f *- Jb- « . -a in tb 5 c&«©,l -art 
c-'-eeCttSB d> in £ ? - effect f 60 ess lc . fcuit ness* *Tb CIa: 1*cg» 

v.rfc £r~ic t’- centerline did n:t *, ecirvMe e? ccfc £’••» ' ■ < 

v-niter si-.i; by tb aa*ts £n .■< 10 v-itt run* 

. rt» 'i 'tre 0 it ;rc .rs i!' * •* s.e-* •p^ctr sa in tH» tank i» u, r« 

ly independent tt»a power la”*’ l of tb# jerct llAf •r-.ctrw ”411 very 
• ii-’-tly, depending {in the dl *t. nea fr ta U.-j ••’!«! v, i>.k u td*. «..ts-r 
fcbf c. -uos m- '.n ly t c * :«» 
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VI. tv tLUS :■* 

l s a re^nlc •£ thi 1 invest! > tion, t< « followin'.* u.c been cotcl v’.cd: 

1. • Ho cant or lira L ;«* -a i-*? a uity to ■ ys-r y v’:i»*t*ly u linear ' ncti-m 

• f r» -r f ewer, 

2. T« ”m , r 8 lav - It j uerieft I teraii’ cro- - ts*j tl^r— 1 ’act v;n« 

<1 os uvim uvrcti- « let- ritl 9 ■ i*li.,ht!y reda. i t too - t *it 

t' ” cents lira duo i t c » -cvenc* of tl s tfifca twd* 

3. "Haa ••:«& intensity /ail'8 vertically ..cr * ■ tb- tbere^i d.*et \ 
d*iw %» ■' coal' « •"’unctinn only «><cv« tls center line, 'fist ioteneitias re 
reduced »irkedty tmsx fcti* bottm of tt* t%uk« 

A* "Tho ; aram 9jx.etr v ‘- in tb torsi; is nearly Independent ^- r £' , jr- s.<*r 
level, but t»».e vary snrm’h t vith eh*. tbl dtai e ec . tl- ■.-ter seen by tl*. 



mi ti«- * 
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VI „ ' J a 



l a Cm”7t * • '-4 L-.il’ Ido" 5 -! i cility i £d<- icnal u =» 

oratory, aft fit, I*tw cion. . . to 4c wn-f&y -a . t i.o 
? o* L>vt -**25’ 7, ( 1 'It t( a VKtianal ltd.*, ,}* 1960. 

2* C&epor, . * Ckar^.iSfism t£ talk reactor ccmtevili < <_ „.r«e 

e& «£ e in vrtor taitt j-vr®di<±icao# ♦ • tfcuiic n-tg? Cor; Arv.ica 
•apart Aft .-Si*'** (Cer«ir»i t-ctrie '©« i.-cr-lt -r Inez o- 
tnla ion * ovt. 9 <l«eirnati>, 1959* 

£» *>a»Jhteln t r* • ‘»tray act ana tion oof€Cicitmts £rr> 10 ’ev to 1- -0 ‘«f, 
•# « *ntimai 'tiroou of ^f:r»tard« ftratki JBft* 1957* 

4, 'iRiw*d* 2 in # *( ,* fMk t i , » 9 i-J l*wj 9 f*A* F*eant flMMUct ^ea»> 
ray at- ©feral mwsBafOfjwats* tij * Aia&c -- v ;y crMaeion. ©port 
T lc»fi302* |-. cd»icai In '©mutton otviee Ion, a C) a 1961* 

5 * Kt* « •• JC -1 $ * tt ,.!*.* Jr,, -'2 ♦-‘hortaln, J# , » » 

T his J41ny*raoearch aree at ' 'telle* ‘V. ifeoaic feftEjy 0— I — 1 
"■.port .1*1251, Cattail© iVuMaelgl lmt 0t OolartKte * Mo)* 1^, 

6, ’•flee, ..I* ttMkmr radiation cictetcti*#?, tow ’©tic* *V, 9 : 'c’r«»*fttil 
oo& to*, Hoc* 29?" * 

7* “efcy* »J* ‘’“horoftl noufcr n *hi©if?in& ro^scroaenfeo in the -V-10 
.Mel-2 tank facility* tfepjl'.lielied :'*•♦ Tlicele * .«ooo, low, 
lll'Tt. ry» Iowa .’tat© '•'nivm*ifcy o# teir cb and * c'aology* l‘ v >0* 
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vm. \C ■ ' ■ * ■ *■.:*» 



Tb* atithsv wi has £ tfwack Or, ’Ic-m Murphy Cor bt; ao ; j* ---ti • • r-V 
helpful a stsisno© th«mpbout this project* Xpprocktioa If al o ("tended 
to ?*t»* £*I»* roaisoa ord Hr, *>\* PurtoCaky * ho operated the react*? *r the 
e*part»tm£&i poetian of tills project. 

rjmliy* X would like to er-prase ey a> ioc3^.£1or to tl -j United t* • ■-© 

> v vy r &v fchos opportunity to obttvin an advanced toe! mica! eUucoti at tlia 
U. . , ' osty,rcduste cisco i and lot-a i tat© Joivsroifcy* 



